T echnological advances and interdisciplinary management in intensive care units (ICUs) have led to higher survival rates of patients who are critically ill 1, 2 ; however, survival can be associated with deterioration in physical functioning (PF), 3, 4 cognitive impairment, and decreased quality of life long after ICU discharge. 5, 6 PF is conceptualized as those physical abilities that allow functional independence and those related to movement. 7, 8 In 2001, the World Health Organization (WHO) introduced the International Classification of Functioning, Disability and Health (ICF). 9 This was intended to provide a unified and standard language as a conceptual framework for the description of health and health-related well-being. The ICF framework describes human functioning as an umbrella concept of the interaction of 4 basic components: (1) body functions and structures, (2) activities and participation, (3) environmental factors, and (4) personal factors. 9 Each of these components systematically groups various domains and subdomains to describe PF. 9 For example, the domain "Mobility" is defined as bodily movement in daily activities; the subdomains of mobility include rolling over, sitting, standing, and walking. 9 In clinical practice, PF should be assessed early in order to identify changes in PF that occur during the ICU stay, to evaluate the success of the interventions, and to aid in discharge planning and identify patients with risk of subsequent physical deterioration. 10, 11 This has led to the creation, clinimetric evaluation, and adaptation of various PF measurement instruments for use in the ICU. 12 However, there is evidence of heterogeneity in the use of outcomes within clinical trials in patients in the ICU. 13 A systematic review by Parry et al identified 33 measurement instruments designed to assess muscle mass, muscle strength, and PF in critically ill patients, and evidenced considerable variability in the instruments used to measure different ICF domains. 14 This makes it difficult to know how to select the best measure for use in clinical practice and research.
A key step in correctly understanding the contents of the instruments is identifying the domains included in each one. 10 The aim of this scoping review was to identify the ICF domains and subdomains included in the PF measurement instruments used with adult patients during the ICU stay.
Methods

Study Design
A scoping review was conducted to identify the PF measurement instruments applied to adult patients in the ICU that have been reported in published scientific articles, and subsequently identify the ICF domains included within these instruments. In this study, the Joanna Briggs Institute methodological guide for carrying out scoping reviews was used. 15 
Research Question
What are the ICF domains included in the PF measurement instruments used with the adult ICU patient population reported in the scientific literature?
Data Sources and Systematic Search
A systematic search was conducted in the Cochrane CENTRAL, PubMed, CINAHL, and LILACS electronic databases using a strategy with keywords and MeSH terms associated with "Measurement Instrument," "Intensive Care Units," and "Physical Function" (see Appendix) from inception to , to identify the PF measurement instruments of the adult ICU patient population reported in the scientific literature. It was filtered by language (English and Spanish), and all types of study design were considered. To incorporate the largest number of PF measurement instruments, database searches were supplemented by a hand search of articles related to ICU measurement instruments.
Selection of Articles
Articles were included if in the methodology the full text described the use of at least 1 PF measurement instrument at any time point during the ICU stay.
The following exclusion criteria were applied: (1) articles that did not report measuring PF in the ICU, such as those that assess long-term results, contextual factors, or quality of life (ie, SF-36, EQ5D, satisfaction questionnaires, anxiety, cognitive deficiencies, etc); (2) articles that targeted populations other than adult patients in the ICU (ie, ICU survivors, post-ICU poutpatient, ward, emergency, pediatric, neonatal); (3) articles that did not specify if the measurements were completed during the ICU stay; and (4) laboratory articles (in vitro) or performed in animal models.
A researcher (F.G-S.) carried out the article selection process in 3 stages, applying filter by title, abstract, and full text according to the eligibility criteria. A second researcher (C.M-O.) performed a quality control check by randomly selecting 12 (10%) excluded articles in each of the selection stages and reviewing them to validate this filtering process. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Statement, 16 and the "include rather than exclude" methodology were used to review the full text of potentially relevant articles. 17 This meant that if at least 1 of the excluded articles was considered appropriate for inclusion after the quality control check (C.M-O.), all articles excluded at that stage were reviewed again (F.G-S.).
Data Extraction
The included articles were collated in a Microsoft Excel data extraction spreadsheet by F.G-S. A second researcher (C.M-O.) performed the same process as a quality control check at this stage. These data were then inputted into a consensus matrix between the 2 researchers (C.M-O. and F.G-S.). The following study information was extracted: (1) study design (observational, clinical trials, validation, others); (2) year of publication (inception to 1999, 2000-2009, 2010-2017) ; (3) study population (Medical/Respiratory, Surgical, Neurocritical care/Neurosurgical, Cardiothoracic/Cardio-surgical, Trauma, Burns, and Mixed/General); and (4) PF instruments used or named in the ICU setting, including scales and scores (defined as instruments or tests that capture current physical performance measures through the evaluator observation and scoring), questionnaires (defined as self-report surveys, in which the patient or family must report their previous or current condition), and biophysical instruments (defined as technological devices that use concepts from physics to measure function, structure, or activity).
Synthesis and Analysis of Measurement Instruments
The PF instruments used within ICU studies were extracted from the full-text articles included in the review and were analyzed according to the following ICF domains and subdomains (available at http://apps.who.int/classifications/icfbrowser/) based on the definitions of the ICF components: Two researchers (E.J.C. and F.G-S.) independently analyzed the content of the full version of PF measurement instruments to identify the ICF domains represented within them. This was done using a preconstructed data spreadsheet in Microsoft Excel; the presence or absence of each domain in the instruments according to the definitions of the ICF was recorded within the spreadsheet. 9, 18 If the instruments included other ICF domains or subdomains, they were recorded and analyzed.
The classification of all PF instruments by both researchers (E.J.C. and F.G-S.) was then compared; any differences were resolved by discussion until a consensus was reached. Finally, another researcher (C.M-O.) performed a third quality control check on 15 (25%) randomly selected instruments to verify the classification of the domains and subdomains that had been identified.
Results
Study Selection
The initial search yielded 4434 citations that were filtered through removal of duplicates and irrelevant articles ( Figure) . The 181 full-text articles that met the eligibility criteria were analyzed to extract the PF measurement instruments. Table 1 summarizes the bibliometric information of the included studies. The first research article that included a measure of PF in the ICU (maximal inspiratory pressure) was published in 1990. Articles published between 1990 and 1999 represent only 2.8% of all the articles included in this scoping review; between 2000 and 2009 this increased to 10.5%, whereas most (86.7%) were published between 2010 and 2017.
Characteristics of Included Articles
Of the research articles included in this review, 42% were observational studies and 15% were clinical trials (8.7% of these were randomized clinical trials). The validation studies identified were on psychometric properties and cross-cultural adaptation of different instruments (15%). Forty percent of studies were conducted in a mixed or general ICU, whereas 36% did not explicitly report the type of ICU (Tab. 1).
Physical Functioning Measurement Instruments in the ICU
There were 60 PF measurement instruments used within the ICU setting discussed within the 181 selected articles. Thirty-three of the instruments were scales or scores, 18 were biophysical instruments, and 9 were questionnaires. Two other instruments were found, the Swedish Simple Early Mobility Scale 19 Table 3 shows the ICF domains included in the 42 scales, scores, and questionnaires, and Table 4 shows the ICF domains included in the 18 biophysical instruments. Intensive care unit not specified 65 (36) a Includes systematic reviews, narrative reviews, editorials, surveys, pilot studies, consensus and expert recommendations. Table 5 .
Mobility Measurement Instruments in the ICU
Discussion
This scoping review aimed to identify the ICF domains and subdomains included in the PF measurement instruments used in adult patients during the ICU stay. The purpose was to provide a quick reference guide for researchers and clinicians when selecting measures of PF in practice.
Sixty PF measurement instruments were identified, covering 26 ICF domains and 19 Mobility subdomains. Of the 181 articles selected, 2.8% (n = 5) were published between 1990 and 1999, whereas 86.7% (n = 153) were published between 2010 and 2017. This highlights the rapid increase in the number of publications of articles that include PF measurement instruments in the adult ICU since the beginning of the 21st century. This is consistent with the increasing interest in morbidity as an important outcome of critical illness, and not merely mortality. 6, 21 The multiple constructs included within these instruments also demonstrate how multifaceted and complex the physical impairments of patients in the ICU are, and the variation in tools reflects the lack of consensus on the most robust and important measurement instruments. 10, 22 This scoping review provides a quick reference guide to assist clinicians and researchers in the selection of PF measurement instruments available based on the ICF framework. The World Health Organization and the World Confederation for Physical Therapy have proposed the use of the ICF as a universal framework for interdisciplinary teams and physical therapist practice. 8, 23 The ICF can be used for clinical, educational, and/or research purposes and as a planning tool for service-level decision-makers. 18 Therefore, using measurement instruments mapped to the ICF domains will be beneficial in both clinical practice and research. 22 No studies to date have mapped all PF measures used in critical care research to the ICF domains. Parry et al published a systematic review that identified 33 instruments that measure muscle mass, muscle strength, and PF at any point in the recovery from critical illness (from ICU to posthospitalization), 14 but this was not mapped against the specific ICF domains and subdomains 24 ; however, this was not an exhaustive list.
The most frequent domain identified in our study was Mobility (included in 38 instruments), which reflects the importance placed on mobility in the ICU. Mobility includes more than 80 subdomains, 9 19 of which were included in the PF measures in ICU. Systematic reviews have shown the importance of the measurement of Mobility in acute hospital settings and in elderly patients, because independence in mobility is a key factor in determining discharge after acute hospitalization and has been identified as a predictor of many important outcomes. 25, 26 Mobility is measured in different ways within the instruments: (1) Rolling over is a fundamental component of Mobility in the ICU because it is one of the first activities that can be performed safely by a critical care patient. Rolling over requires good trunk control and limb strength, 28 and its execution has repercussions for higher activities, such as standing and walking. 29 Walking has been shown to improve lung function in mechanically ventilated patients and can facilitate ventilatory weaning, and minimize the problems associated with prolonged bed rest. 30 In the present study, Walking short distances (<1 km) is the Mobility subdomain most frequently identified (n = 26), which demonstrates the importance of walking as part of the evaluation in the ICU. 31 It has been argued that measurement using scores or ordinal scales can present problems in the accuracy of the results, so it is necessary to use biophysical instruments to better quantify Mobility in the ICU 32 ; of these only 3 such c Includes sensor movement, accelerometry, and physical activity monitor.
d Includes electromyography, nerve conduction studies, and electrophysiological studies. instruments were identified in this review (accelerometry, Sensewear armband mini-fly motion sensor, and Noninvasive Mobility Sensor).
The second domain most frequently identified in this study was Muscle function (n = 13). The development of muscle weakness of the extremities is associated with a prolonged duration on mechanical ventilation, a prolonged stay in the ICU, and an increased risk of morbidity and mortality. 33, 34 The evaluation of muscle strength is important in selecting the "dosage" of physical exercise and evaluating the effect of clinical interventions. 35 
Strengths and Limitations
The consensus to identify the ICF domains was carried out via email and not in person, and the researchers had no formal training on the ICF framework. However, in this scoping review the application of a quality control check by a third researcher 36 ensured that the selected domains were chosen according to the ICF definitions. Another weakness of this review was that studies not written in English or Spanish were excluded. This might mean that relevant studies were omitted. However, compared with previous studies, this study includes the largest number of PF measurement instruments used in adult ICU, and classifies in detail the ICF domains included. It also reveals the domains most commonly used in critically ill adult patients to facilitate the use of measurement instruments in clinical practice.
Recommendations for Future Research
The ICF tool adds structure to the description and understanding of PF-related domains in acute care settings. [37] [38] [39] Despite its wide applicability, the ICF framework has not been integrated into common practice in the ICU 40 ; this could be because not all of the ICF domains are considered relevant within the ICU. Work on a core outcome measurement set is currently underway, [41] [42] [43] so future studies or consensus could define an ICF core set relevant in critical illness. 44 Currently, it is not known whether a single instrument is capable of covering all of the relevant domains within the ICF while retaining robust measurement properties, so it is likely that more than 1 instrument will be needed at any given time to measure PF. 24, 45 When selecting a PF measurement instrument for the ICU, it is recommended that future studies carefully choose the instruments and outcomes to be evaluated 13 based on the core constructs that the researchers wish to measure in terms of ICF domains and subdomains. 22 Future research should investigate the several outcome measures that are likely required to capture patients' recovery trajectory, and the questionnaires, scores, scales, and biophysical instruments that capture different aspects of PF.
